"Homology" denotes a hypothesis of correspondence between features due to common ancestry. The term was originally coined for morphologists in 1848 by Richard Owen and has been logically extended to molecular sequence features ever since such features have been identified and compared across taxa (e.g., see Watson and Kendrew 196 1; Fitch 1966 Fitch , 1970. In morphological studies, two primary criteria used for recognizing homologous features are an ( 1) "essential sameness," or similarity, in composition, function, structural position, or ontogenetic origin (Remane 1956; Riedl 1978) and (2) congruence with other postulated homologies, as determined by their agreement in supporting the same phylogenetic relationships (e.g., see Wiley 1975 ) . Patterson ( 1988, p. 603) reviewed molecular homology and techniques for its assessment and concluded that "in morphology the congruence test is decisive in separating homology and nonhomology, whereas with molecular sequence data similarity is the decisive test." Reflecting this view, he has described molecular homology as "a statistical concept" (Patterson 1987, p. 9 ). In the present note I make the points that molecular homology should not and need not be reliant on the single criterion of similarity and that use of a congruence criterion is desirable, feasible, and consistent with current phylogenetics practice.
a bias favoring the topology with relationship patterns matching the order of input for sequences (Lake 199 1; Mindell 199 1) . Alignment algorithms that treat all sequences equally (e.g., see Waterman et al. 1976 ) are essentially assuming a phylogenetic bush with a single interior node, and in most phylogenetic analyses there is no reason to assume this a priori. As a result of phylogenetic weighting of alignments, homology assessment and phylogeny are integrated. This, in turn, integrates the use of similarity and congruence as criteria in homology determination.
Degrees of integration (of alignment and phylogeny) are possible, and several approaches have been taken. In the earliest approaches, Sankoff et al. ( 1976) used "given" phylogenies to guide the initial input order for multiple sequence alignments to be used in phylogenetic analysis, thus recognizing the need for phylogenetic weighting, although not placing it in the context of homology assessment. Various other approaches to integrating alignment and phylogeny have been described (e.g., see Feng and Doolittle 1987; Konings et al. 1987; Hein 1990) . I have provided a diagram to show, conceptually, one way in which this integration can be maximized ( fig. 1) . First, an initial phylogenetic hypothesis is obtained for the taxa involved. The three approaches cited above use a pairwise-distance (similarity) matrix (Needleman and Wunsch 1970) for the sequences to be aligned in constructing an initial UPGMA phenogram (Sokal and Sneath 1963 ) . Alternatively, discrete character analysis on an independent data set, if available, could provide an independent tree based on congruence among shared derived characters. Second, the initial tree is used to guide the order in which species' sequences are aligned. Sister taxa are aligned to each other first (by using a similarity criterion), and then a putative ancestral sequence is con- strutted, preserving the sequence at identical sites and using the appropriate IUPAC ambiguity codes at variable sites. The next most closely related taxon is aligned to the putative ancestral sequence, a second such ancestral sequence is made, and so on. Third, the multiple alignment is used in a parsimony (congruence) analysis, and the resultant tree is compared with the initial tree. If the two trees differ in topology, the alignment is redone using the more recent tree as a guide to order species pairwise alignments. This process is repeated until the parsimony analysis yields the same tree as that used to guide alignment, indicating that agreement between similarity and congruence criteria for homology has been reached. Thus, similarity and congruence criteria are applied in alternating and integrated subprocesses within the larger process of reconstructing genealogical history.
Integration of alignment and phylogeny to maintain the genealogical basis of homology assessment may be seen, by some, as circular and logically flawed; however, this view would be mistaken. Rather, this integration is one more instance of a successive approximation to "truth" found in many fields of science. Homology assessment and phylogenetic analysis are mutually dependent, complementary procedures in reconstructing evolutionary history. Hennig (1966, p. 206) explicitly described this principal of reciprocal illumination as a central feature linking phylogenetic systematics with the "course of transspecific evolution," which in the present context may be considered to be evolutionary history of homologous features. In an application of the principle of reciprocal illumination within phylogenetics, Farris ( 1969 ) described a technique for weighting characters in successive phylogenetic analyses according to the degree of fit (consistency) between a character and successive phylogenetic hypotheses (see Williams and Fitch 1989) . Hull ( 1967) considered-and rejectedaccusations of circularity in systematics. He cited Kaplan ( 1964, p. 54) , whose comments regarding the nature of scientific inquiry remain apt:
The proper concepts [homology determinations in our context] are needed to formulate a good theory [a phylogenetic hypothesis in our context] but we need a good theory to arrive at the proper concepts. . . . As knowledge of a particular subject-matter grows, our conception of that subject-matter changes; as our concepts become more fitting, we learn more and more. . . the paradox is resolved by a process of approximation: the better our concepts, the better the theory we can formulate with them, and in turn, the better the concepts available for the next, improved theory. . . . It is only through such successions that the scientist can hope ultimately to achieve success.
Regarding scientific precision, Kaplan ( 1964, p. 76 ) also states that "concepts are sharpened: the weights [for them] come closer to extreme values (0 or 1) as more subtle discriminations are made, and made in ways that increase congruence."
Thus, the concept of correspondence among features that is denoted by "homology" can and should be assessed by the same criteria of similarity and congruence, regardless of the level of biological organization represented by the characters. This is necessary in order to avoid the problem of having an evolutionary concept described or determined differently for different data sets. 
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